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4 -? n 0 i^^ ^ ^ cJ: ^ *c ^ ^ -?« o j&* * if pj 
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4 o 7 rit, ^ u-* i di^^ss 1 3 -cawsnfe 
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^>n^jfefi£ da 3 >/<-$-M0atfiM - ^ 7 ^§ftm 

a??^S4 14W, A if- hfc:? h£V*)tt 
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ll "C AO , AND h 5 1 2 S>A/jttN*H ighV 
(Or H i g fc tc * . c n^^tina^ 5 0 6 

5 0 a . M« 5 0 5 . RtttttMl 5 0 6, £=3 >r 

iitt7^3>509 liffi«SrF-T R I «:3t*B#HH ! ff 
hiatF »J#|*jS&5 0 4£«>fE<*tf. *W8flf5 054 10 

^S*-^«?5 1 0©tiirtfcDA:3W<-*5 0 9 

ttt*«t>'Ca^<U-*5 1 l<£tt5/JttLovU:&* 0 
CMC* «) AND**- I- 5 1 2(DttftfcLovfca«J 
(@1 2<DTS©**i^'iO . &7fc^&#JiS!5 06tt 

[0046] xf?7S4 i sriam^-^RDo- 

RD4K0** * at(C, X^5»7S4 19rii 

adw&rwp-r* £ OTAf 5» 4 2 o km 

C 0 0 4 7] (j5?^^§IDii^) ^s<ta^4><c*ia 
(f ©9 A * - b f ? h URKOO , 1 £4«f *felM> 

^T*o W^SWi&3^ft£*^5>^tt@l 1 30 
( b > <*> (M> ©£fe±#0rA*. 
[0 04 8 3 ^f?7$5i) 1 TA*- *r 

?^S5 o 2 rtt, *am«fc*s5 o a oaa** i * 

AtlttA r ? *S 5 0 3 icao. A * * ^$ 5 0 3 r 
tt. tt'J-7 7^40iC-fe? tl/CA??7S&0 5 
tciit? 0 at ^S5 04'C{i:, ''-7^^ i tc 
-b* hGrA??7S5 0 5CC*Cr. 
[0 04 9] A7^^S5 05rt*. ^?7 7 4£ 

tCi'^hT*. COi*t+y-7f^fi;< V 7T 40 

vmrtiLt:? Mc-fe? i-sti*. #k>r, xr^7*s5 
0 6 rid;, £afl*i"-f WTOfcaWflfcr-Sfeawc 

R B I &7 *BMr«M0 . 7 r AttttAr ? rf S 5 0 
9 teg*, t9-CfcttfttfA??:?S&0 7ca& # A 
r ? 5 0 7 rtt, R B I = R B I + 1 S:?T<r>. Ar 
?:fS5 0 8«:atr. £9111 "4 h$MWT*i, 
A^ ?7"S 5 0 9tca*. £ilff r- *i»ft*U hS*> 

^t&&r i#oft>s*>££8i?£. o u ?7 
ss ioea». <^r^^n(iAf-;7S5 i 2 tea 

tr. Ar ? 7S5! 0 rtt. Sfi.>< 9 ? t G>rt£4 R D 50 



1 1-19 0 8 7 2 

1? 

ccrci*, Z7~v7$b i itcat?, -et-r. *r? 

7S5! I rtt. MUt^'RDOCcS-^r. ^ 
^ h&'tOSlVCR i MAXfcSSflfcU Af77'S$19 

tcat?o 

[ 0 0 5 0 ] Ar ? ^5 1 23*65 1 8 rtt, £ 

M»»&&iu nfctfar 7 - $ * r d i r d 4 cc» 

Ufc***fctr*ft«c. R I *R I MAXa***« 
SdU. R i £R 1MAX (itaitf^T) ftfetf*?-?? 
S&2 0tca*. R ! <R I MAX <ii{fi^*> 4€>A 
r?^S524Kjitro 

[005 1 ] A^ ? 7*S5 2 0rCt. R i CC0£i»t 
U. a^ ? 7S52 ! tcatf. Ar ^ 5 2 1 rtt, 

sfittl^Slit^Mli^tgna)^ 1 A * 
ftti <2>m<££T ^fc^CC. 7 1 K4z ? K 

l/*C Ar ?7S522 CCiSt? 0 — *. Af ?7"S524 
rtt#«»*«i***«©fcaMcR I * R I + l *?t 
^. Ar*;7'S 52 2CCiit? 0 

[0052] a?-;7$522, S5 2 3fli^^A 

O. feOUA^ffilOiA^^pIbr Ar ^ 7S 5 0 8 
teat?. Ar*^S5 0 8rW^»0i&*&fc7'3' 

[ 0 0 5 3 ] W±©#/f* A«mo ii^S. 

ii o ii^^isi^ it ^ c <b ^ J: o , aaff^&a^n^A 

^JlrAKlJs^amrTIttiCO. 1 XttttttOglMktt 

[ o o 5 4 ] a**, ^miiimrtt. 8b-;h iifit<Da 
mr-*v>t -* h7 (&±iiifc'^ r> *A^-htr ^ h 

fc h + r-^gJW>6v^8t ? bri*< , 

&tcm l mf;±m<o* * >-t^f ^ f ^>a k ? ^tr ? t & 

[0055] 36«c % ««dkafltrtt. 

< a^«tem» > * 4 o c ©«»*w>i*r <> 

1 0 0 5 6] < m 2 KlUftft > -XCC . *#fe^<03^ 2 ftjfe 

»*j«i:uffte*i©«fl»ttftecs i idii^ift^BiurA 

[ 0 0 5 7 ] <£Mt4>aff> sn(DI»7 a -ii, 
02<r*Ofc3p lXlkM©lkff7a-KCMl/r. Ar 
?^S104r©IMAX. D0-DIMAX. Ar? 
7S 1 O60DAa>"-*0>aftt4>**«&*. 

[0 05 8] ^f?7'Sl 0 4 rtt. «3J:*)Af-;7 
S 1 OSra^ii^nfc^TC^ S*-e- K#6-7ia 
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?*Z&bV*> h H *&£*HO&C'C i MAX * [ 0 0 5 9 ] 

r&mr-fiKO*:*? * [33] 



WB^ l 1-19 0 8 7 2 
14 





5lM 


tMAX 
(RIM AX) 


o*v_qut 






t«r 


1 


CO 


10000QOO 




2IT 


2 


BO 


10000001 




3*T 


3 


AO 


1OO0O01O 


* 


4tr 


4 


90 


100000M 




1<T 


3 


AO 


10010000 


i * 


2ST 


4 


SO 


10010001 




SIT 


5 


80 


10010010 


V 


4JT 


6 


70 


10010011 



[0060] 3 *>cc, 9 7'S I 0 3 V&i£$ txtcR 
Y&-9***3bV*>ttft* *4 *0 D 1 

r*fti& *2£«7Di«-D4k:ai — n dc£<p& 

[ 0 0 6 1] 
[34] 



20 





in?-* 


i 


10000001 




3O0O0CT0 


3 


10000011 


4 


10000100 


5 


10000101 


6 


10000110 


7 


10000111 


8 


1OO01O00 


0 


10001001 


TO 


1000T010 


J 20 


10001011 


30 | 


10001100 


40 


10001101 


50 


10001110 


60 


10001111 


70 


10010000 


ao 


1001 0001 


90 


10010010 


100 j 


10010011 



30 



40 



[ 0 0 6 2] 









1 ooooooo 


1 


1 0000001 


2 


10000010 


3 


10000011 


4 


10O0O10O 


S 


10000101 


e 


10000110 


7 


10000111 


8 


10001000 


9 


10001001 


10 


10001010 


1 f 


1000101T 


12 


10001100 


13 


10001101 


14 


r 0001 no 


16 


10001111 


16 


1001 0000 


17 


100! 0001 


IB 


10010010 


10 


10010011 


20 1 


10010100 



[0 06 3] milts 2*T©-^'U*£ftt\ &£J31i&fK 

2. l/6 4-C*ni*. DO- 1 00 1 000 1. Dl 
= 1 0 0 0 1 0 1 0. D 3 = 1 0 0 0 1 0 1 1, D4 = 
1 0 00 1 1 0 1 

[ o ,;)6 4] 7 S 1 0 6 r-ti. -iz ? h fcftfc ! M 
AX*>6*3fcfiEl*DA:»'<--* l i 4*4ttT&Jfe 

50 t*. »tffcr-*<CI&Gfc*ff«:a>'<u--*l 16(0 
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[0 06 5] Afrits ftic.®^zt\XK> 

fc£DA_OUTa>&A0H*ffl>?t/. ^^«*'C3 
:mz§^i*n*Cl>fc6DA_OUT;^*>8 0 H^W^ 
CC-C', DA = >»<-*i 1 4^©r~-£**l 6it 

[ o 0 6 6] yLTo>&m#&mtm \ $m&Witmov 10 

[0 06 7] <*a««ffi-tf-^U'-^^> 87©^d- 

r^S 1 203^A??ys 1 2 1 5T'lt ^r; 
7S l 0 4 XttKStlfc D 0*»£ D 6 £JB#K£iHi.'* 
53 TtC-fe-i' hUo ^f*^7'S 1 2 1 6ri>£*7^'7 

s i 2 1 8i*. ^l^feu^few-siaa^mOfeA^ 

?7$2 1 Z frhAr vzfZ 1 *S(i!-»< 20 

2 1 7'S ! 2 2 2 1*, 1 ^*6^Jg<Z>^^ 

[0068] < 1 KOT&Iff ms««a> 1 w h 
[0 06 9] 30 

fe©*.efRQ^fp*a8cc>^D-cca-,rMwr*. a 

m*tn 1 ttUtt 4 H IVC 0 , "4^ jffl&HKlCtetf *> * 
r ^S14 0 1 5>-7S 14 0 6 itm i xm? 

m>XT v 7 S4 0 lt»h$4 0 6tt$i|iiT 
[007 0 ] C <Dtc#>* C C X'lt&ftm&<i\>X 
Xtoho>&WMft**r*7% 1 4 0 7^1^*9-? X" 

Hoar*. Af^-si4 o 7 ri*. ^it^fc i h 

H©**- * R D 0 i^3^6^©a^6Qt5^*7.'U *■ 40 

ifeTfc*- Kr*tii*A?7^s i 4 i stem**. 

[0 07 1] ST, -?^>7JU»*B*©IW^tCOC»r3d 

iss i 3-caseE5nfc^L^-^ i d ( s i d> ;po*4 
^-cawniM^s^s i 4 i oicm& 0 Af^s i 
eWflW^^^*ifc**KRDi*an£r&fe*!>. da 50 



1 1-19 0 8 7 2 

16 

Af97S 14 1 0-S 1 4 ! 4*W»)S*C«fi 

I D(c*ttfct,*:#in* £ £ » Skim®*** 

[ 0 0 7 2] -XtC, ^)1?^%M<D&\% (Af^Sl 

4 1 5*»6*?-*7S 14 23> *7*?7" 

5 1 4 1 5ti*. ^JU*^jt<DJi?Sgc?:Sft^^^fe^ 

it. vfr*&it<D§tim&Z&^Z&&*}\>?TSi,C 
hTio ^f'^S 1 4 1 7iP*>A??*7 
S 1 42 3m aMIW^jfc&Wcau-'*! DK*f 

[0 07 3] a^?7S1 42 4-Cv*. *£~hbr-;. h 
*:Bc 0RSK fc#K D A 2 >/ <- * 5 0 9 0>E#'' <^7t 
40 1 1 1 1 1 1 1 B4£AND^3. Xf^S 1 4 
2 5 *Ct*, DA3>^-^5 0 7r#0 0 

0 0 0 0 0 0 Ba***:«»l 0 0 0 0 0 0 0 0 B U 
&Sft#^&Ctfca£>iCA^v7*S 14 28«Cii*. 00 
0 0 0 0 0 0 BX'ttlt'UhX? y 7S 1 42 6^itO« 
Af"*7S 14 2 6 VIZ. DA3>.-<-^5 0 9<2>fflA 

S 1 4 2 7 rttft***? «: tf Af^7Sl428C 
i*RD0-RD6CC0«rifiSEl/^^^^S 1 429tcji 
tf, Af77"S 1 4 2 9-C*i*#fe^FRl^^^<C0^-b^ 
h L . *W>3lfI*fl 0 i^^iiftttff -T ^ J: ^ tc U *C x r 

[ o 074] <«<m<D%ftfu?> 
mi&m±mox'4>&o 

1 0 0 7 5 3 -?^^^7fe^'S&fTi*M 1 «>^*6C*«>^^ * 
T>l&fc*A?- ?'7S 14 1 5t't 9 h$nfc7^*F 
<0aSntORlffiC4(C t Af-; 7S 1 4 1 6 r-fe b $ 

nfc fis <?mwM m o c 4 tc j: 0 *^ 

[0076] < ^ ^ ^ilD ii^> . &m%kfrhQ>% 
mmtCft* ^-hb'y hJURM>0 , 1 Z$m?**c1trt» 

$ <( Til 0 iA^cc^sicc^c *r Kg] 9 © ^ p - Kft o r Sfl 

^T^, Af yT'S 1 5 0 l^Af ;7S 15 08* 

[007 7] ASA WW hWini, ^7^7*7' 
S 1 50 9T4*. jbM&r-fWt-t FBiWRTR i 
^OMS^^MHi/. 0*C*n8*X^v>-7-S 1 5 1 OCC 

^-CttttnttAf-rrs 1 5 1 2K:«tf. 
y^S 1 5 1 OX'I*, Sm^^vrCC-pi^^RDOtCSft 
^L. Ay^^^S 1 5 1 l^MtTo 

[0078] ? 7 S 1 5 1 ! T?i*. * 

h^^iJSH/. fe^.'^ HftcciSiVCR I MAX«« 
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17 

uxxrvfs i 5 2 3«:stf q 

[0 07 9] ^^?7'S 1 5 1 2*»*>&S 1 5 2 2T 
it. SifJS/»6S^$n^at3lfl7 t - **R D 1 ^*E>R 

[0 08 0] ^5*?7S 1 5 2 3^6^f ?7S l 5 2 
Af-;7S5 1 9*»*5>S5 2 3±ls]DC*>*> e *LTA 

f^si 5 2 sr-(i, *<£iift^tf *m<i<E/ci&K 

R I = R I + 1 ^T^ 0 CCC-Af^S 1 5 2 8^1 10 
*IM«CE>* 7* * 7 S 5 2 4 

[008 i ] VLi&mutcmtc, **mmwx&* 

~y-7tl&3t. ^ 

1 0 0 6 2] (?3^S) iXKl. *M<MH 3|dt 

&&i£-?\,>xmm?' *c sua, -*^!ii?fMtcfc^^^{f 

[ 0 0 8 3] WT\ *r -s 7$ 1 0 6©D A<0*fe * h«? 
i^lai 0€:^C^raj4^T^o Srxf 7 7'S 1 06__ 

[0084] at 9 1 0 6 _2 T\ £11*8^ 

^=3> I 0 9©US^^*CD I (OS IS I MAX)* 30 
*vtr*> 0 vt(^ ^f^S 1 0 6_3T\ L-t^^r 
ttl'T. ;7S106_4'CUt/ 

??*S 1 0 6_5CCS*. Ot^ni^f -y7S 1 0 6 

[0 08 5] Xf"9?S 1 0 6_5T'i* 4 QB=QB+ 

?:fs i oe_6rt±, t 

ATWS 1 06_8tC&#, f?-CXtWni^f?7" 40 

S106_7fciMr. a^^>7'S I 0 6 7 "CWE . Bl 

= B I + I £m>, Af v 1 0 6_3 tcjgtf, * 



(10) ««m 1-190872 

18 

* [0086] ^f?7S I 06_8-Ct*, &&r-?<D 

! MAX*5*>t4NIU. I < i MAXrabni^r 
7S 1 0 6_9iCil^, I £ i MAX^n***;?*? 7 
SlOe^iO^ltlo a^ ? 7'S 1 0 6_9'Ctt, i 
= I 4 !^fc». Arv^S 1 0 6_2ittto -77, * 

f^sioe.i 0 v&. ^6 j: ottmimt: -> t q 
£. 

[0087] 



J QB 


DA_OUT 


1 


EO 


2 


DE 




DC 


4 


DA 


S 


D8 


e 


Do 


7 


D4 


8 


D2 


9 


DO 


10 | 


CE 








-9- 


3T 


98 


98 


96 


39 


94 


40 


92 



[ 0 0 8 81 Oh* J: 0 . W£2 totcfmv &&mMfi> 
[ 0 0 8 91 *6rtmiliI't*A*&BlMK 

sr^tc, i&affiM«i,^a*jitt©aisiac:i«:DA3 
[ 0 0 9 0 ] 

[*7] 



QB 


DA.OU7 


W10 


CE 


11-20 


eA 


2l~30 


A6 


31-40 


92 
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en;. ftsa¥ 1 i - i 9 o a 7 2 

19 20 

UZ>. 2*J < i MAX = 2> rVMC=3 1 OV <3 0 0V£ 

[0092] *&mm<e>z7??$ loeti*. ^8 vmc<3i&v> r**n^ % da^^-^i i4tc 

1 0 5 'CSteiA* t\tc^^ ?^*rWi± (VM [009 3] 





IMAX 
<R(MAX) 




DO 


330V 
315V 


315V 
300V 


300V 
285V 


285 

m 


i*r 


1 


CO 


B8 


BO 


A8 


10000000 




2 


BO 


AS 


AO 


98 


10000001 


32T 


3 


AO 


98 


90 


88 


t 000001 c 


4*7 


4 


90 


88 


80 


78 


1000001 T 



[0094] a*. fz<tft<Dtb<%&&\<,cfKirm8ic 2*X4a<J:0'Xr vZfS 1 0 5*CR*&* nfc£:2>^><? 

[0095] imb&mi&) we *§mv>m$i&ife \*^&jEir&&mi!sto>7~zzftfi 

mi/, ^ti*«^^2> i 0 9«7D^4^& Milt*. -^'U^S*. 2*TC'VMC = 3lOV (30 0 

A?v'7S\0 6ODA<0ffiE&$&m2&to!&&£.m V<VMC<3 I5VJ -C*ft(*, DA2>,h-*i i 

4^*88^*:? b£tl* 0 

[0096] * ^ ? 7'S 1 0 6 r*ti. £9 [ 0 097] 

O&Ji*:- K. *T ? 7 S 1 0 4 r-fe ^ Y $ntc I MA* 







IMAX 
CRiMAX) 


DA^OUT 




330V 
315 V 


315V 
300V 


3CWV* 

mv 


285 
270 




1*T 


1 


CO 


S8 


BO 


A8 


1O0O0OO0 




2*T 


2 


00 


A8 


AO 


98 


10000001 




3*7 


3 


AO 


6$ 


SO 


89 


t OOOQQ 7 0 




*rr 


4 


90 


88 


80 


78 


10000011 




1 «T 


3 


AO 


98 


90 


88 


10010000 




2iT 




80 


88 


80 


78 


1001 GOO 1 




3*T 


6 


80 


78 


70 


68 


10010010 


• 


4*T 


8 | 70 


88 


80 


58 


10010011 



[0098] ft*. *«««©*ffli:«3CCK^X*9*c a^^'S ! 0 6_ 1 0©DA<D^«KWrai3*MB 

[0099] i&e&mtte) acic. *&m<omente lo ioo] xrvrs i 06_i or**, mi otcse 
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(ID fWW 1 1-19 0 8 7 2 

19 20 

fc*. 2*J ( i MAX = 2> r*VMC = 3 1 0V O0 0VS 

[0 09 2] #JOW*©A^*^S 1 06X1*. ^8 VMCO 1 5 V) <C4>ti<*, DA3>m-^i i4td 

tCft^Ar ?:/S 1 0 4t-fe-;f <*n*i ! MAXi, * liA 8 H#-fe ? h $n*. 

?yzf$l 0 b X&*&$ titcZ a > Tls+rmi (VM [0 09 33 

O tt£&OX. jUM7<f=z>l 0 9?»*=>DAn>.'<* [^8] 





(RiMAX) 


dzuout 


DO 


330V 
315V 


3I5V 
300V 


300V 
2D5V 


285 
279 


iff 


1 


CO 


B8 


BO 


AS 


10O00OOO 




2 


B0 


A8 


AO 


98 


I0O000O1 


Sff 


3 


AO 


98 


90 


88 


f 000001 G 


4ff 


4 


90 


88 


60 


78 


10000017 



[0094)#4* *S*«>#fFJi*J WWC*8K: fcXiaJctX-X^^Sl 0 ft/ci£ a > 

ffi^twHiwi^ft^ipaor**, 20 (VMC> lafcor. aw^3>i09^D 

[0 09 5] JfcK. *&iQ<D*&£te A3>«-* 1 1 4^n^«!tOf-^[i3* 

(flU iSfHSWa^ 1 0 9^7 D-ICfctt* -*jU*«S*, 2*TCVMC= 3 1 0 V (30 0 

^f^S 1 0 6©DA«MttfiP^flI2*lfc»SiP V< VMC<3 J 5 V) *e*W* % DA3VM-*] ] 

ttZ. 4Ktt8 8H#-fe2 h^tl^o 

[0 09 6 3 *^?7S i oeri*. &9tcse<,>*r? [00973 

G*JfrE- K. *r 7 S 1 0 4 tHs * h Sttfc I MA« 









PAYOUT 






fftt 


IMAX 
(RIMAX) 


330V 
315V 


315V 
300V 


300V 
285V 


285 
270 




Til 


Iff 


1 


CO 


38 


BO 


A8 


100OOOO0 


+ 


2ff 


2 


00 


A8 


AO 


98 


100000O1 




3ff 


3 


AO 


98 


90 


88 


10000010 




*n 


4 


90 


88 


80 


78 


1O00O011 




Iff 


3 


AO 


98 


90 


88 


10010000 


V 


2tr 




90 


08 


80 


78 


1OO10O01 


** 


3ff 


8 


80 


78 


70 


68 


10010010 


tt 


4ff 


8 


70 


88 


80 


58 


10010011 



[ 0 0 9 8] H fe. jHHKflMHi* 3 Kf « 9 K * * ^ S 1 0 6 _ 1 0 to D A <DK£tH9*» 3 »fefi2 

St 5 2 *te^Jfc£ PI L'/ r*> * . fc£ £o 

[0099] (96ftte«£ft) *ft^<D^6Sifc [0 1 00] **-?7'S l 06__! O'Cli, ^1 OKSt 

£, fit/, j£fi#W3> i 0 9<OSbfp7D-«:4aW& 50 ^-<3>109^DA3^<-^1 1 4^attT&. 
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21 



[0101] 
[*10] 









OUT 




QB 


no rry 






2o5v 




315V 


3flCV 




270V 


1 


EO 


D8 


DO 


C8 


2 


OE 


D8 


CE 


C6 


3 


DC 


D4 


CC 


C4 


4 


OA 


D2 


CA 


C2 


5 


D8 


DO 


Cd 


CO 


6 


oa 


CE 


C8 


B8 


7 


D4 


cc 


C4 


B8 


8 


D2 


CA 


C2 


B8 


9 


DO 


C8 | 


CO 


88 


10 


CE 


08 


CE 


BS 












— 








V 


37 


98 


90 


68 


80 


38 


96 


9E 


86 


9E 


39 


94 


9C 


84 


9C 


40 


92 


9A 


82 


9A 



02) 1 1- 1 9 0 8 7 2 

22 

*A=i>'<-*1 I 4^<Dffl^it*^Orfc#*>£^. 
[0104] 
[* 1 ! ] 



10 





DA_OUT 


OB 


330V 


315V 


300V 


285V 




3J5V 


300V 






1-10 


CE 


C6 


BE 


A8 


11-20 


BA 


B2 


AA 


A2 


21-30 


A8 


9E 


06 


BE 


31-40 


92 


OA 


82 


7A 



20 



[0 10 3] *fc, SU 0?maffi'<JUAJfcftBfc* 



30 



[0 1 0 5 ) (8£7SfeS5&> iXtc. *^<03^7^1ft 
9«'^j^ii^^^Wff^ffi/;^1 <TP> *M 

A** < s t s p > 1 1 o 6 ic&m 

[ 0 10 6] WT, S©«OC«ff±®SPtC^c^C, KH 

iUTti, a^-;7S i i 0 4tc*st"CI;t. fti 2J:»J 
a?-;7'S 1 1 0 3fcfeC**C<D^i^&*#fe#ff&Kl£; 
1VCIMAX. iW^-arDO*** JE12J:* 
Sg^Snfclfe^SESHsr--* (Dl-Di MAX) ft-b 

1 0 10 7] 

mi 21 





IWAX 
(RiMAX) 


TP 




l*T 


1 


30 


10000000 


2>7 


2 


25 


10000001 


3JT 


3 


20 


1000 0010 


4J5T 


4 


15 


10000011 



[0 108] ^ItAf^S 1 0 6©DA<D8tt£Qft 

t>Dir, xr tsp^s i i oetctoi'Xx*- ?7S i i o 40 

[ 0 10 9] iS(Mfi>MDAff l» 1 Xte&ffi£tittffil 
@4©Af^S304©l fcr? hO&A 

[01 1 0 ] i*T v ?S 3 0 4 : 1 try h 
al> Ar*;7"S20 0 l-C^*-hT*i, Af-?7S 
2 0 0 2 V&mft^ 4 * > 1 1 0 9 ©litfjiK-S TS P 
* H i * h *. C 1 0 50 



3, s&s^i i 05, &jtmw^m\ io6. 

[0111] *r * 2 0 0 3 1\ &fHB^ 
a> 1 1 0 QaUAtK-TR i £H i s h CCl/C h M # 
@BS 1 1 0 4 £5^31*. ftslH 1 1 0 5 £©i|52l2£ 

ntft $ -a ^. raa#tc ^ ^ 7* s 2 o o 4 -cais*-* 

! 0 93)1 fc'? h©#fe*B#WJP^^«:^Jr- h 

[ o 1 1 2 ] « ur, *rs 2 o o 5 r-ii. s<t& 

W=s>l 1 0 9©1 t'? h©*iljS©^^-7iTP* 
«4MU *9 a C**ll*X9'?'?$2 00 6CCilK», <- 
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03) 



1 1- 1 9 0 8 7 2 



23 



24 



f, 

[0 1 ! 3] *f-*rS2 00 6r«. i£<st8h^a> 

I 1 09(£ffi:fr^STSP£Low^£C£teJ:» 
^MeD^S 110 6 t*£a >r>^fSS 110 3, 
ftfcSl 105. 1 10 6, 

I I 0 3<wM©fte^-^*aMgr-5. cmcm) 1 

[0 114] ^f-^S2007X^. a6«-?^a> 
1 1 OStttSWlS^TR I SLovKl, Af^S2 10 
OOtlCfMr, *t/-C. ^f?^S2008rtt. lb' 

[0115] jHHieiWH** i jtM&si&no 

[0116] w±«:J:osfm^6*is»^*ais^ 
mc&z&s &a&pm^mm 1 4 e»N-? < a > 

110 9 (^*SMlS»S^«>ttfffi^®ffl*"#fa ( T 
[0117] 

lifter, swe^fc**. '1*3 < f * c t& 



[@3] ±a»m«co*iimii»ff<:ftr7D-^i.-h 

[09] ±£S2^&g^M&fta£ftmamfr 
[0 1 0 ] *R^^3**8©«r**M**W^^ 

[011] ±tasi i ^&3^®ffic9sm*£tjc«ffi 
[0i2] ±&m 1 ^wz&te$m<D*t.<m<ommn$: 

[0 I 3 ] ±12*1 ^&3$m^M^tittS<MillM 
[0 I 4 3 *«^»7*tt®!»rA*H*«Wi'A^ 

[016] i!2fff7|^ift^lScW2if««J 1 t'? KOft* 

1 0 3, 5 0 3, 1 1 03 £a 
1 0 5, 5 0 5, 1105 Atm 
111, 1111 3feS3£7&7jtf9LED 
116, 5 11 a>/f|/-* 



[0133 



B00_1 



508^2 — • f 



A 
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(14) 



¥■ 1 1- 19 0 8 7 2 





S41£ 
1 , 



RDO-0 



I ^ 



I 



1 



[@ 1 0 ] 



1143 



1102 



« ^ r— 1108 







w is] 







r- 1 








ma 



OB— 0 
Bl*-Q 
H-0 



„»1QB_1 



PI | ^S106^ 




SI06_Q 



OB * U D^jOLPT * afeffl — 51Q8_1 0 
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C15> 



1 1 - 1 9 0 8 7 2 



[HI 6] 



101 



ggjeass f ^sio2 



(MAX 
D*~DIMAX 



-S104 



VMC«>B6*i&# —S105 




S109 

_L_ 



108 
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PROBLEM TO BE SOLVED: To reduce energy required for transmission 
by controlling emitted light quantity of a flash emitting means according to 
quantity of information to be transmitted, and to prevent mis-emitting 
(transmission leakage) caused by too much decrease in a condenser 
voltage during transmission. 

SOLUTION: A transmitter microcomputer 109 reads a setting of a setting 
means 110, and sets IMAX and transmission data as emitted light quantity 
transmission data according to the number of read emitted light. Next, the 
transmitter microcomputer 109 processes the charged voltage of a main 
capacitor 103 by A/D conversion, and reads it Next, the set IMAX 
outputs emission intensity data for setting from the transmitter 
microcomputer 109 to a DA converter 1 14. Thus, the transmitter 
transmits luminescence mode, emitted light quantity, that is. emitting, 
non-emitting of a discharge tube 105 to a receiver as a digital data of 1 
or 0. And, an emission intensity of the optical transmission pulse is 
adjusted by setting the power output of DA converter 114 according to 
the number of emitted lights of the receiver set by the setting means 110. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical sending set characterized by having the luminescence control means which control the amount of 
luminescence of the aforementioned flash luminescence means according to the amount of information to transmit in the 
optical sending set which performs information transmission using luminescence of a flash luminescence means. 
[Claim 2] The aforementioned luminescence control means are optical sending sets according to claim 1 characterized by 
controlling the luminescence intensity of the aforementioned flash luminescence means. 

[Claim 3] The aforementioned luminescence control means are optical sending sets according to claim 1 characterized by 
controJJing the Juminescence time of the aforementioned flash luminescence means. 

[Claim 4] It is an optical sending set given in either of the claims 1-3 which the total number of times of luminescence of 
the aforementioned flash luminescence means differs according to the aforementioned amount of information which 
carries out transmission, and are characterized by the aforementioned luminescence control means controlling the amount 
of luminescence of the aforementioned flash luminescence means according to the aforementioned total number of times 
of luminescence. 

[Claim 5] The flash control system characterized by having the optical sending set of a publication, and slave flash 
equipment which performs flash luminescence according to the information transmitted from this optical sending set in 
either of the claims 1-4, and being constituted. 

[Claim 6] The amount of information which the aforementioned optical sending set can control the singular number or two 
or more slave flash equipments, and is transmitted from the aforementioned optical sending set is a flash control system 
according to claim 5 characterized by differing according to the number of the slave flash equipment made to emit light 
[Claim 7] The information transmitted from the aforementioned optical sending set is a flash control system according to 
claim 6 characterized by including the indicated value of the amount of luminescence of each aforementioned slave flash 
equipment. 

[Claim 8] The amount of information transmitted from the aforementioned optical sending set is a flash control system 
according to claim 5 characterized by differing according to the luminescence mode of the aforementioned slave flash 
equipment 

[Claim 9] The information transmitted from the aforementioned optical sending set is a flash control system according to 
claim 8 characterized by including the indicated value of the amount of luminescence of the aforementioned slave flash 
equipment in single-engined light mode including the indicated value of the luminescence frequency of the aforementioned 
slave flash equipment, the number of times of luminescence, and the amount of luminescence in multi-luminescence 
mode. 

[Claim 10] The optical sending set carry out having a detection means detect the charge state of the aforementioned 
capacitor, and the luminescence control means which control the amount of luminescence of the aforementioned flash 
luminescence means according to the charge state detected by this detection means in the optical sending set which 
performs information transmission using luminescence of a flash luminescence means for transmission emit light using the 
electrical energy charged by the capacitor as the feature. 

[Claim 11] The aforementioned luminescence control means are optical sending sets according to claim 10 characterized 
by controlling the luminescence intensity of the aforementioned flash luminescence means. 

[Claim 12] The aforementioned luminescence control means are optical sending sets according to claim 10 characterized 
by controlling the luminescence time of the aforementioned flash luminescence means. 

[Claim 13] The flash control system characterized by having the optical sending set of a publication, and slave flash 
equipment which performs flash luminescence according to the information transmitted from this optical sending set in 
either of the claims 10-12, and being constituted. 

[Claim 14] The optical sending set carry out having a detection means detect the charge state of the aforementioned 
capacitor, and the luminescence control means which control the amount of luminescence of the aforementioned flash 
luminescence means according to the charge state detected by this detection means, and the amount of information to 
transmit in the optical sending set which performs information transmission using luminescence of a flash luminescence 
means emit light using the electrical energy charged by the capacitor as the feature. 

[Claim 15] The aforementioned luminescence control means are optical sending sets according to claim 14 characterized 
by controlling the Juminescence intensity of the aforementioned flash luminescence means. 

[Claim 16] The aforementioned luminescence control means are optical sending sets according to claim 14 or 15 
characterized by controlling the luminescence time of the aforementioned flash luminescence means. 

[Claim 17] It is the optical sending set of the publication by either of the claims 14-16 carried out [ that the total number 
of times of luminescence of the aforementioned flash luminescence means differs according to the aforementioned 
amount of information which carries out transmission, and the aforementioned luminescence control means control the 
amount of luminescence of the aforementioned flash luminescence means according to the charge state and the 
aforementioned total number of times of luminescence which were detected by the aforementioned detection means, 
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and ] as the feature. 

[Claim 18] The flash control system characterized by having the optical sending set of a publication, and slave flash 
equipment which performs flash luminescence according to the information transmitted from this optical sending set in 
either of the claims 14-17. and being constituted. 

[Claim 19] The amount of information which the aforementioned optical sending set can control the singular number or 
two or more slave flash equipments, and is transmitted from the aforementioned optical sending set is a flash control 
system according to claim 18 characterized by differing according to the number of the slave flash equipment made to 
emit light 

[Claim 20] The information transmitted from the aforementioned optical sending set is a flash control system according to 
claim 1 8 characterized by including the indicated value of the amount of luminescence of each aforementioned slave flash 
equipment 

[Claim 21] The amount of information transmitted from the aforementioned optical sending set is a flash control system 
according to claim 18 characterized by differing according to the luminescence mode of the aforementioned slave flash 
equipment 

[Claim 22] The information transmitted from the aforementioned optical sending set is a flash control system according to 
claim 21 characterized by including the indicated value of the amount of luminescence of the aforementioned slave flash 
equipment in single-engined light mode including the indicated value of the luminescence frequency of the aforementioned 
slave flash equipment, the number of times of luminescence, and the amount of luminescence in multi-luminescence 
mode. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the flash control system which controls 
luminescence of slave flash ****** by the information from this optical sending set (master flash equipment) further 
about the optical sending set which transmits information by making an optical pulse using flash luminescence. 
[0002] 

[Description of the Prior Art] Conventionally, the system which controls luminescence of slave flash equipment using 
luminescence of master flash equipment is proposed in JP,7-43789,A etc. And this system was used for camera 
photography etc. and was controlling the luminescence time of master flash equipment according to the distance to a 
photographic subject. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the amount of data will increase if the number of slave flash 
equipment made to emit light especially increases when transmitting data, such as a luminescence state and the amount 
of luminescence, to slave flash equipment using the digital data of 0 by luminescence of master flash equipment, and un- 
emitting light, and 1, it is consumed mostly, and the capacitor stored energy for flash luminescence is also in the middle of 
transmitting, and has a possibility that capacitor voltage falls too much and poor luminescence (transmission) may arise, in 
master flash equipment. Moreover, the problem of becoming inconvenient is to perform continuation luminescence, since 
much time is needed in order to charge a capacitor in after a transmitting end etc. 
[0004] 

[Means for Solving the Problem] Then, the luminescence control means which control the amounts of luminescence of a 
flash luminescence means (luminescence intensity, luminescence time, etc.) by this application 1st invention according to 
the amount of information (for example, different amount of information according to the number of luminescence 
equipment and luminescence mode of slave flash equipment) to transmit in the optical sending set which performs 
information transmission using luminescence of a flash luminescence means are prepared. 

[0005] Moreover, in this application the 2nd invention, a detection means to detect the charge state of a capacitor in the 
optical sending set which performs information transmission using luminescence of a flash luminescence means to emit 
light using the electrical energy charged by the capacitor, and the luminescence control means which control the amount 
of luminescence of a flash luminescence means according to the charge state detected by this detection means have 
been prepared. 

[0006] Furthermore, a detection means detect the charge state of a capacitor in the optical sending set which performs 
information transmission using luminescence of a flash luminescence means emit light using the electrical energy charged 
by the capacitor, and the luminescence control means which control the amount of luminescence of a flash luminescence 
means according to the charge state detected by this detection means and the amount of information to transmit have 
been prepared in this application the 3rd invention. 

[0007] In addition, when the total number of times of luminescence of a flash luminescence means differs according to the 
amount of information to transmit, you may make it control the amount of luminescence of a flash luminescence means in 
the above 1st and the 3rd invention according to this total number of times of luminescence. 
[0008] 

[Embodiments of the Invention] (The 1st operation gestalt) The flash control system for cameras which is the 1st 
operation gestalt of this invention is shown in drawing 1 . In addition, drawing 1 (a) performs optical communication using a 
flash, and shows the master flash equipment (henceforth a transmitter) of the camera system which carries out wireless 
control of the slave flash equipment, and drawing 1 (b) shows slave flash equipment (henceforth a receiver). 
[0009] «transmitter» 

Composition of a transmitted The composition of a transmitter is explained using drawing 1 (a). The cell whose 101 is a 
power supply, a pressure-up means by which 102 carries out the pressure up of the voltage of a cell, and 103 are the 
main capacitors in which the output of a pressure-up means is stored. 104 is connected to the output terminal TRI of the 
microcomputer 109 by the side of a transmitter (henceforth a transmitter microcomputer) by the existing trigger circuit 
which is made to excite the discharge tube 105 and is made to emit light The discharge tube (flash luminescence means 
for transmission) from which 105 changes the electrical energy of the main capacitor 103 into light, and 106 are 
luminescence control means which control luminescence of the discharge tube 105. 107 and 108 are resistance which 
pressures partially the charge voltage of the main capacitor 103, and the point pressuring partially is connected to AD 
input terminal of the transmitter microcomputer 109. 

[0010] The transmitter microcomputer 109 processes each operation of flash equipments, such as a setup in 
luminescence control, the amount of luminescence, and luminescence mode. 1 10 is the setting means in the amount of 
luminescence, and luminescence mode. 111 is Light Emitting Diode for the completion display of charge which indicates 
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that the charge voltage of the main capacitor 103 reached the voltage for which light can be emitted, and is connected to 
the open drain port of the transmitter microcomputer 109. 112 is the resistance connected between the power supply and 
Light Emitting Diodel 11. 114 which is a display means to display the state where 113 was set up with the setting means 
1 10 is a DA converter, and outputs DA output to the noninverting input of a comparator 116 according to the data which 
received from DA_OUT of the transmitter microcomputer 109. 118 is the amount monitor means of luminescence, 
receives luminescence of the discharge tube 105 and outputs the voltage according to luminescence intensity. In addition, 
the amount monitor means 118 of luminescence is connected to the reversal input of a comparator 116. 
[001 1] 116 is a comparator and the output is connected to the AND gate 117. 117 is the AND gate, the input except 
having connected with the output of a comparator 116 is connected with the output terminal STSP of the transmitter 
microcomputer 109, and the output is connected to the input terminal of the luminescence control means 106 and the 
transmitter microcomputer 109. 

[0012] In addition, the luminescence control means said to a claim by the amount monitor means 118 of luminescence for 
detecting the luminescence intensity in this operation form, DA converter 114, the comparator 115 and the AND gate 117 
which output the signal which stops luminescence, and the transmitter microcomputer 109 and DA converter 114 for 
carrying out setting control of the luminescence intensity are constituted. 

[001 3] <Operation of a transmitted Operation of a transmitter is hereafter explained in accordance with the flow of 
drawing 2 . If the electric power switch which is not illustrated is turned on [ it ], the transmitter microcomputer 109 will 
start operation (S101), and will progress to Step S102. At Step S102, a pressure-up means is operated and the pressure 
up of the cell voltage is carried out to the high voltage. Charge energy is stored in the main capacitor 103 after a pressure 
up. 

[0014] Next, the transmitter microcomputer 109 reads a setup of the setting means 110 at Step S103. And at Step S104, 
according to the number of luminescence LGTs read in Step S103 from Table 1, IMAX and the 1st byte of transmit data 
DO are set, and the amount transmit data of luminescence (D1 - DIMAX) set up from Table 2 is set. For example, when 
the slave of a maximum of 3 LGTs is set up and 1/[ 1/4, 1/8, and ] 16 luminescence is set up, respectively, it is set to 
D1=10000101, D2=10000111, and D3=10001001 from Table 1 from IMAX=3, D0=10000010, and Table 2. 
[0015] 
Table 1] 



<T3& 


IMAX 
(RIMAX) 


DA____.OUT 


Sit*- 
DO 


1*7 


1 


CO 


1 0000000 


2*T 


2 


B0 


10000001 


3*T 


3 


AO 


10000010 


4*T 


4 


90 


10000011 



[0016] 
[Table 2] 







D1 -DIMAX 


1/1 


10000001 


1/1.4 


10000010 


1/2 


10000011 


1/2.8 


10000100 


1/4 


10000101 


1/5.6 


10000110 


1/8 


10000111 


1/11 


10001000 


1/16 


10001001 


1/22 


10001010 


1/32 


10001011 


1/45 


10001100 


1/64 


10001101 


1/90 


10001110 


1/128 


10001111 


1/180 


10010000 


1/256 


10010001 
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[001 7] In addition, the bit 7 (most significant bit) is a start bit used as the criteria of optical transmission, and the 
composition of transmit data has always become 1. Transmission is transmitted in order of a bit 7 to the bit 0. 
[0018] Next, at Step S105, the transmitter microcomputer 109 carries out A/D conversion of the charge voltage of the 
main capacitor 103 pressured partially by resistance 107 and 108, and reads the charge voltage (VMC) of the main 
capacitor. 

[0019] Next, at Step S106, the data of the luminescence intensity set to DA converter 114 from the transmitter 
microcomputer 109 are outputted from IMAX set at Step S104 according to Table 1. In DA converter 1 14, the voltage 
according to the data which received is outputted to the noninverting input of a comparator 116. 

[0020] The data from the microcomputer 109 shown in Table 1 to DA converter 114 are expressed with the hexadecimal, 
and take the range to 00 H-FFH. The output of DA converter 114 becomes large, so that this data is large. That is, the 
luminescence intensity of an optical transmitted pulse becomes large. For example, B0 will be set to DA converter 114 if 
it is two LGTs. 

[0021] Then, at Step S107, the charge voltage of the main capacitor 103 distinguishes whether it is more than the charge 
voltage (VT) (VMC>=VT) for which light can be emitted, if it is VMC>=VT, it will progress to Step S108, and if it is 
VMCXVT, it will progress to Step S109. At Step S109, in order to display a luminescence prohibition state, set the open 
drain port of the transmitter microcomputer 109 to High (OPEN), and Light Emitting Diode111 for the completion display 
of charge is made to switch off, and it progresses to Step S103. On the other hand, in order to display a luminescence 
authorized state, the open drain port of the transmitter microcomputer 109 is set to Low, and Light Emitting Diode111 for 
the completion display of charge is made to turn on at Step S108. 

[0022] Next, at Step S110, it distinguishes whether the luminescence start signal from the camera which is not illustrated 
was inputted, and if a luminescence start signal is received and it has not received in Step S111, it progresses to Step 
S103. At Step S111, the sub routine of the optical-communication processing to slave flash equipment is called. If 
processing returns from a sub routine to a main routine in Step S111, it will progress to Step S103. 
[0023] <Optical-communication processing sub routine> Here, SAPURUCHIN for transmitting processing of the optical 
communication called in Step S111 is explained using drawing 3 . If it starts at Step S201, 0 will be set to the variable I of 
what byte to transmit at Step S202. Next, at Step S203, 1= 0 is distinguished, if it is 1= 0, it will progress to Step S204, and 
if it becomes right [ that ], it will progress to Step S205. At Step S204, the 1st byte of data DO are set to the 
transmission buffer of optical communication, and it progresses to Step S212. 

[0024] Next, at Step S205, 1= 1 is distinguished, if it is 1= 1, it will progress to Step S206, and if it becomes right [ that ]. it 
will progress to Step S207. At Step S206, the 2nd byte of data D1 are set to the transmission buffer of optical 
communication, and it progresses to Step S212. 

[0025] The data DI (0<=I<=4) which should be hereafter sent to the transmission buffer of optical communication to 5 
bytes (IMAX=4) of the maximum byte count specified by optical-communication format are set (Step S207 - Step S211). 
[0026] And the variable BI which means what bit in 1 byte of optical communication is processed in Step S212 is set to 0, 
and a 1-byte communication ending flag is set to 0. Furthermore, at Step S213, timer interruption at a communication bit 
interval is permitted. A microcomputer 109 requires timer interruption at the interval set up by this, and interruption 
processing can be performed at intervals of a setup. 

[0027] Next, at Step S214, in order to distinguish whether the optical transmission for 1 byte was completed, a 1-byte 
communication ending flag distinguishes whether it is 1, and if it is 1, it will progress to Step S215, otherwise, progresses 
to Step S214. 

[0028] Next, at Step S215, it distinguishes whether the optical communication of the byte count set up by it being 

[ S103 ] I>=IMAX, i.e., a step, was completed, if it is D=IMAX, it will progress to Step 217, otherwise, it progresses to Step 

S216. At Step S216, 1=1 +1 is performed, and in order to transmit the next byte, it progresses to Step S203. On the other 

hand, at Step S217, the luminescence start signal for making each slave flash equipment emit light synchronously is 

transmitted. This signal performs the same operation as 1-bit luminescence processing of Step S304 of drawing 4 

explained below. And at Step S218, optical-communication processing is ended and it returns to a main routine. 

[0029] <1 byte of send action> Next, operation which transmits 1 byte of optical communication is explained using drawing 

4 and drawing 1 1 (a). In addition, drawing 1 1 (a) expresses the wave of each part at the time of transmitting 1 byte of data 

10000010. 

[0030] Timer interruption occurs by permitting the timer interrupt in a predetermined interval (bit interval of a 
communication pulse) at Step S213 of drawing 3 . Timer-interrupt generating timing is the standup of the wave of (A) of 
drawing 1 1 (a). 

[0031] If a timer- interrupt start is carried out at Step S301 and the left shift of the transmission buffer is carried out at 
Step S302, at Step S303, the bit shifted and extruded will distinguish whether it is 1. Since it will progress to Step S304 
which makes the discharge tube for outputting 1 by optical transmission emit light otherwise, 0 will be outputted by 
optical transmission, if it is 1 and the discharge tube is not made to emit light, it progresses to Step S305. Since 1 is 
outputted by optical transmission, the discharge tube is made to emit light at Step S305. At Step S304, 1-bit 
luminescence processing in which it explains below is performed. 

[0032] <Luminescence processing of step S304:1 bit> The output terminal STSP of a microcomputer 109 is first set to 
High. Since the discharge tube 105 is not emitting light at this time, it becomes the output of output < DA converter 114 
of the amount monitor means 118 of luminescence. For this reason, the output of a comparator 116 is High, and since 
both of inputs of the AND gate 117 are High(s), an output is also set to High. This is inputted into the luminescence 
control means 106, and the luminescence control means 106 form the electric discharge loop of the cathode of the anode 
plate 103 of the main capacitor, the discharge tube 105, the luminescence control means 106, and the main capacitor 103. 
The transmitter microcomputer 109 makes an output terminal TRI a predetermined time High, operates a trigger circuit 
104, excites the discharge tube 105, and makes luminescence start at this time (timing of T1 of drawing 1 1 (a)). 
And if the luminescence intensity of the discharge tube 105 becomes beyond a predetermined value, since it will become 
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the output of output >= DA converter 114 of the amount monitor means 118 of luminescence, the output of a comparator 
116 is set to LOW. The output of the AND gate 117 is also set to LOW by this, and the luminescence control means 106 
intercept the electric discharge loop of the cathode of the anode plate 103 of the main capacitor, the discharge tube 105, 
the luminescence control means 106, and the main capacitor 103. In this, luminescence of 1-bit transmission stops (timing 
of T2 of drawing 1 1 (a)). 

[0033] Moreover, if LOW after luminescence of the AND gate 1 17 is detected, the transmitter microcomputer 109 will set 
a STSP terminal to LOW. and will progress to Step S305. At Step S305, in order to distinguish whether 1 byte of optical 
communication was completed, if it is BI=7, it will progress to Step S306, otherwise, will progress to Step S307. 
[0034] At Step S306, prohibition of timer interruption is applied, 1 is stood to a 1-byte communication ending flag, and it 
progresses to Step S309. On the other hand, at Step S307, BI=BI +1 is performed and it progresses to Step S308. At 
Step S308, since 1-byte communication is not completed, prohibition is not applied to timer interruption, but a 1-byte 
communication ending flag is set to 0, and it progresses to Step S309. Interruption processing is ended at Step S309. 
[0035] By the above, a transmitter transmits luminescence mode and the amount of luminescence to luminescence of the 
discharge tube 105, and transmits un-emitting light to a receiver as digital data of 1 and 0. And the luminescence intensity 
of an optical transmitted pulse can be changed by setting up the output of DA converter 114 according to the number of 
luminescence LGTs of the receiver set up with the setting means 110, 
[0036] «receiver» 

<Composition of a receiver> The composition of a receiver is explained using drawing 1 (b). In addition, with this operation 
gestalt, 1 or two or more receivers are formed to one transmitter. The cell whose 501 is a power supply, a pressure-up 
means by which 502 starts a pressure up for the voltage of a cell with the signal from the microcomputer 507 by the side 
of a receiver (henceforth a receiver microcomputer), and 503 are the main capacitors in which the output of a pressure- 
up means is stored. 504 is a trigger circuit which is made to excite the discharge tube 505 and is made to emit light, and 
is connected to the output terminal TRI of the receiver microcomputer 507. The discharge tube from which 505 changes 
the electrical energy of the main capacitor 503 into light and 506 are luminescence control means which control 
luminescence of the discharge tube 505. 

[0037] The receiver microcomputer 507 processes each operation of flash equipments, such as data analysis from 
luminescence control, the amount of luminescence, and a transmitter. 

[0038] 508 is an optical-communication light-receiving means to receive optical-communication data from a transmitter. 
509 is a DA converter and outputs DA output to the noninverting input of a comparator 511 according to the data which 
received from DA.OUT of the receiver microcomputer 507. 510 is the amount monitor means of luminescence, receives 
luminescence of the discharge tube 505 and outputs the voltage according to the amount of integration to the reversal 
input of a comparator 511. 511 is a comparator and the output is outputted to the AND gate 512. 512 is the AND gate, 
the input terminal except having connected with the output of a comparator 51 1 is connected to the STSP terminal of 
the receiver microcomputer 507, and the output is connected with the luminescence control means 506. 513 is a slave ID 
setting means which shows as eye what LGT of a slave the receiver is set. 

[0039] Here, the detail of the optical-communication light-receiving means 508 is shown in drawing 13 . In this drawing, 
508.1 is a photodiode, a cathode is connected to a power supply and the anode is connected with resistance 508_2. 
Moreover, the node of resistance 508.2 and a photodiode is connected to the noninverting input of a comparator 508.5. 
Resistance 508.3 and resistance 508.4 pressure reference voltage partially, and the point pressuring partially is connected 
to the reversal input of a comparator 508_5. The output of a comparator 508^5 is connected to the receiver 
microcomputer 507 as an output of the optical-communication light-receiving means 508. 

[0040] If the electric power switch by the side of the receiver with which <receiver is not operated > illustrated is turned 
on, the receiver microcomputer 507 will make operation of the pressure-up means 502 start, and will carry out the 
pressure up of the cell voltage to the high voltage. Charge energy is stored in the main capacitor 503 after a pressure up. 
[0041] <Reception of optical communication> Here, operation of a receiver after receiving the optical-communication 
pulse from a transmitter until it emits light is explained using drawing 5 and drawing 1 1 (b). In addition, drawing 1 1 (b) 
expresses the wave of each part at the time of receiving 1 byte of the optical-communication data 10000010. If the 
optical-communication light-receiving means 508 receives the optical pulse by luminescence of a transmitter, interruption 
will occur on the receiver microcomputer 507 (timing of T3 of drawing 1 1 (b)). Interruption processing of this optical- 
communication pulse reception is explained in accordance with the flow of drawing 5 . Interruption is started at Step 
S401, and if a luminescence permission flag is 1 at Step S402, it progresses to Step S407 (if it is got blocked and is the 
start of luminescence), and rf it is 0, progresses to Step S403 (if it is got blocked and is a communicative start). 
[0042] At Step S403, 1 is set as the variable RBI which shows what bit of communication it is, and it progresses to Step 
S404. At Step S404, by Step S405, interruption by optical-communication pulse reception is forbidden, and a timer 
interrupt is permitted so that the receiver microcomputer 507 may generate a timer interrupt at the interval according to 
the bit interval of an optical-communication pulse, and it progresses to Step S406. 

[0043] At Step S406, 1 is set as the least significant bit of a receive buffer, and it progresses to Step S420. Interruption 
processing is ended at Step S420. 

[0044] Next, the processing at the time of luminescence is explained. At Step S407, if the slave ID (SID) set up with the 
slave ID setting means 513 is 0, it will progress to Step S408, otherwise, will progress to Step S409. At Step S408, in 
order to set up the amount RD 1 of luminescence corresponding to slave ID=0 sent by optical communication from the 
transmitter side, it is set as the output buffer to a DA converter. 

[0045] Hereafter, the amount of luminescence sent from the transmitter side corresponding to the slave ID of each 
receiver to Steps S409-S413 is set as the output buffer to a DA converter. At Step S414, in order to remove a start bit, 
AND of the output buffer of a DA converter and the 01 1 1 1 1 1 1B is carried out. The output buffer of a DA converter 
distinguishes whether it is OO00OOOOB, and at Step S415, if it is 00000000B, in order not to emit light, it progresses to 
Step S418, and progresses to the oak step S416 which is not O00O0OOOB. At Step S416, the output buffer of a DA 
converter is outputted to DA converter 509. Luminescence operation is performed at Step S41 7. 
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<Luminescence operation by the side of a receiver> Here, luminescence operation in Step S417 is explained using drawing 
12 . In addition, drawing 1 2 expresses the wave of each part of the optical communication in the case of performing 1/2 
luminescence (D0=10 million, D1 =1000001 1), a luminescence start signal, and a receiver with one LGT. After transmitting 
the amount of luminescence according to Slave ID from a transmitter by optical communication and setting the amount of 
luminescence as a DA converter (T1 or later of (B) of drawing 1 2 ). the receiver microcomputer 507 sets an output 
terminal STSP to High. Since the discharge tube 505 is not emitting light by this, it becomes the output of the output < 
DA converter of the amount monitor means 510 of luminescence. For this reason, the output of a comparator 51 1 is High, 
and since both of inputs of the AND gate 512 are High(s), an output is also set to High. This is inputted into the 
luminescence control means 506, and the luminescence control means 506 form the electric discharge loop of the 
cathode of the anode plate 503 of the main capacitor, the discharge tube 505, the luminescence control means 506, and 
the main capacitor 503. The receiver microcomputer 509 makes an output terminal TRI a predetermined time High, 
operates a trigger circuit 504, excites the discharge tube 505, and makes luminescence start at this time. If the 
integration value of the amount of luminescence of the discharge tube 505 becomes beyond a predetermined value, since 
it will become the output of output >= DA converter 509 of the amount monitor means 510 of luminescence, the output of 
a comparator 51 1 is set to Low. The output of the AND gate 512 is also set to Low by this (timing of T2 of drawing 12 ), 
and the luminescence control means 506 intercept the electric discharge loop of the cathode of the anode plate 503 of 
the main capacitor, the discharge tube 505, the luminescence control means 506, and the main capacitor 503. 
Luminescence stops by this and it progresses to Step S41 8. 

[0046] 0 is set to received data RD0-RD4 at Step S418. Next, at Step S419, 0 is set to a luminescence permission flag, 
and as the next optical-communication interruption operates by communication start, it progresses to Step S420. 
[0047] <Timer interrupt> Processing of the timer interrupt for next distinguishing 0 after a start bit and 1 among the 
optical communication from a transmitter is explained using the flow of drawing 6 . The generating timing of a timer 
interrupt is the standup of (M) of drawing 1 1 (b). 

[0048] If it starts at Step S501, at Step S502, the output of the optical-communication light-receiving means 508 will 
distinguish whether it is 1. If that is 0 in 1 at Step S504, it will progress to Step S503. At Step S503, a carry flag is set to 
0 and it progresses to Step S505. At Step S504, a carry flag is set to 1 and it progresses to Step S505. 
[0049] A receive buffer is shifted to the left at Step S505. A carry flag is set to the re-lower bit of a receive buffer at this 
time. Then, at Step S506, in order to judge whether 1 byte of optical communication was completed, RBI distinguishes 
whether it is 7, if it is 7, it will progress to Step S509, otherwise, it progresses to Step S507. At Step S507, RBI=RBI +1 is 
performed and it progresses to Step S508. After the amount of 1 byte of optical communication ends, it progresses to 
Step S509 and the variable RI which what byte optical-communication data show distinguishes whether it is 0. If it 
becomes zero, it will progress to Step S510, otherwise, will progress to Step S512. At Step S510, the contents of a 
receive buffer are set as RD0, and it progresses to Step S511. And at Step S511, based on the received data RD 0, this 
communication distinguishes a number of bytes from the data of Table 1, RIMAX is set up according to the maximum byte 
count, and it progresses to Step S519. 

[0050] On the other hand, at Steps 512-518, the **** data transmitted from the transmitter are set as RD4 from RD1. 
And at Step S519, if it distinguishes whether it is RI>=RIMAX and becomes RI>=RIMAX (optical-communication end) in 
order to judge whether optical communication was completed, it will progress to Step S520, and if it is RKRIMAX (in the 
middle of [ communication ]), progresses to Step S524. 

[0051] At Step S520, 0 is set as RI and it progresses to Step S521. At Step S521, in order to make the preparations 
which receive the optical pulse of the receiver luminescence start signal which a transmitter next transmits, a 
luminescence permission flag is set to 1 and it progresses to Step S522. On the other hand, at Step S524, RI=RI +1 is 
performed for the preparation which receives the next communication, and it progresses to Step S522. 
[0052] At Steps S522 and S523, in order to enable optical pulse reception interruption, a timer interrupt is forbidden, 
optical pulse reception interruption is permitted, and it progresses to Step S508. A timer interrupt is ended at Step S508. 
[0053] By performing the above optical pulse reception interruption processing and timer-interrupt processing, optical 
communication by the optical pulse sent from a transmitter is made possible, and it enables 1 or two or more receivers to 
receive the amount of luminescence set up with the transmitter by optical communication. Moreover, it also becomes 
possible to take the synchronization of a luminescence start of each receiver in response to a luminescence start signal. 
[0054] In addition, although this operation gestalt explained the case where the bit 7 (most significant bit) of the 
communication data of 8 bit patterns was made into a start bit, the format which added the channel bit and stop bit for 
interference prevention well also as 8 bit patterns which consist communication data of start bit + data division is also 
available. Moreover, it is good also as a bit 7 from a bit 0 in the communication turn of data. 

[0055] Furthermore, although the maximum number (the number of the maximum luminescence LGTs) of a receiver was 
set to four with this operation gestalt, numbers other than this number may be used. 

[0056] (The 2nd operation gestalt) Next the 2nd operation gestalt of this invention is explained. In addition, both the 
composition of the transmitter in this operation gestalt and a receiver is the same as the 1st operation gestalt. 
[0057] <Operation of a transmitted Only setup of the DA converter of IMAX in Step S104. DO - D1MAX, and Step S106 
differs to the flow of the 1st operation gestalt which showed the flow of a transmitter of operation to drawing 2 of 
operation. 

[0058] At Step S104, from Table 3, it responds for whether being whether the number of luminescence LGTs read at Step 
S103 and luminescence mode are manual luminescence, and multi-luminescence, and IMAX and the luminescence mode 
transmit data DO are set. 
[0059] 
[Table 3] 
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[0060] Furthermore, if the luminescence mode set up at Step S103 is multi-luminescence, luminescence frequency will be 
set to TableDI from four, the number of times of luminescence will be set to TableD2 from five, and the amount of 
luminescence for every slave ID will be set to D3-D6 from Table 2. On the other hand, if luminescence mode is manual 
luminescence (single-engined light), the amount of luminescence for every slave ID will be set to D1-D4 from Table 2. 
[0061] 
[Table 4] 
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[0062] 
[Table 5] 
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[0063] For example, by multi-luminescence of two LGTs, 5 times, the amount of luminescence will be set [ the number of 
times ] to D0=1 001 0001, D1 =10001 010, D3=1 0001 011. and D4=1 0001 101 by luminescence frequency, if 10Hz and the 
number of times of luminescence are 1/32 and 1/64, respectively. 

[0064] At Step S106, the data of the luminescence intensity set to DA converter 114 according to Table 3 from set IMAX 
are outputted. In DA converter 114, the voltage according to the data which received is outputted to the noninverting 
input of a comparator 116. 

[0065] For example, if set as manual luminescence 3 LGT, A0H will be outputted from DA.OUT, and if set as three LGTs 
by multi-luminescence, 80H will be outputted from DA_OUT. Here, the data to DA converter 114 are expressed with the 
hexadecimal, and take the range to 00 H-FFH. The output of DA converter 114 becomes large, so that this data is large. 
That is, the luminescence intensity of an optical-communication pulse becomes large. 

[0066] The following transmitter operation is jumped to the optical-communication processing sub routine explained that 
it is the same as the 1st operation gestalt, and the luminescence start enabling signal from the camera which is not 
illustrated is inputted how. 

[0067] <Optical-communication processing sub routine> In accordance with the flow of drawing 7 , operation of an 
optical-communication processing sub routine is explained. At Step S1215, DO to D6 set up at Step S104 is set to an 
optical-communication buffer in order from Step S1203. Step S1216 to the step S1218 is equivalent to Step 214 from 
Step S212 shown in drawing 3 in the 1st operation form, starts the timer interrupt for the optical communication for 1 
byte of optical communication, and performs processing to a 1-byte communication end check. Step S1222 performs 
judgment processing of whether to have ended all the communication bytes that corresponded by Step S218 and was set 
up from Step S215 of the 1st operation form, and luminescence processing of the luminescence start signal of a receiver 
from Step S1219. 

[0068] <Luminescence processing of 1 byte of optical communication> Luminescence processing of 1 byte of optical 
communication is performed in accordance with the same flow as the flow shown in drawing 4 in the 1st operation form. 
[0069] <Operation from optical input interruption in a receiver> Operation of the receiver after receiving a start bit by the 
optical communication from a transmitter is explained in accordance with the flow of drawing 8 . After receiving a start 
bit, operation to the completion of reception of optical communication is the same as the 1st operation form, and Step 
S1401 in this operation form to the step S1406 is equivalent to S406 from Step S401 of the 1st operation form. 
[0070] For this reason, receiver operation after receiving a luminescence start pulse here is explained along with Step 
S1407 or subsequent ones. At Step S1407, the directions from data RD 0 and the transmitter from Table 3 of the 1st 
byte with which it received distinguish multi-luminescence mode or manual luminescence mode, if it is multi-luminescence 
mode, it will progress to Step S1415, and if it is manual luminescence mode, it will progress to Step S1408. 
[0071] First, operation at the time of manual luminescence is explained. At Step S1408, the slave ID (SID) set up with the 
slave ID setting means 513 distinguishes whether it is 0, if it is 0, it will progress to Step S1409, otherwise, it progresses 
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to Step S1410. At Step S1409, in order to set up the amount RD 1 of luminescence sent by optical communication from 
the transmitter side corresponding to slave ID=0, it is set as the output buffer to DA converter 509. Hereafter, the 
amount of luminescence sent more from the transmitter side by Steps S1410-S1414 by the optical communication 
corresponding to the slave ID of each receiver is set as the output buffer to DA converter 509. 

[0072] Next, operation at the time of multi-luminescence (from Step S1415 to Step S1423) is explained. RD1 is set to the 
variable multi F which sets up the frequency of multi-luminescence at Step S1415. RD2 is set to the variable multi TS 
which sets up the number of times of lumi nescence of multi- luminescence at Step S1416. At Step S1423, the amount of 
luminescence corresponding to the slave ID sent from the transmitter is set up from Step S1417. 

[0073] At Step S1 424, in order to remove a start bit, AND of the output buffer of DA converter 509 and the 01 1 1 1 1 1 1 B is 
carried out. The output buffer of DA converter 509 distinguishes whether it is 00O00OO0B, and at Step S1425, if it is 
0O000000B, in order not to emit light it progresses to Step S1428, and progresses to the oak step S1426 which is not 
00000000B. At Step S1426, the output buffer of DA converter 509 is outputted to DA converter 509. Luminescence 
operation is performed at Step S1427. At Step S1428, 0 is set as RD0-RD6, and it progresses to Step S1429. At Step 
S1429, as 0 is set to a luminescence permission flag and the following communication interrupt carries out communication 
operation, it progresses to Step SI 430. 

[0074] <Luminescence operation of a receiver> Next, luminescence operation of a receiver is explained. Operation of 
manual luminescence is the same as the 1st example. 

[0075] operation of multi-luminescence was set at Step S1415 in manual luminescence of the 1st example — multi 

multi-luminescence is performed by repeating only the number of times of multi-TS set at Step S1416 for every interval 
of the frequency of F 

[0076] dimer interrupt> Next, processing of the timer interrupt for distinguishing 0 after the inner start bit of the optical 
communication from a transmitter and 1 is explained in accordance with the flow of drawing 9 . The data receiving method 
for 1 byte (from a bit 6 up to a bit 0) from Step SI 501 to Step S1508 is the same as the 1st operation gestalt. 
[0077] After the amount of 1 byte of optical communication ends, at Step S1509, RI which what byte of optical- 
communication data show distinguishes whether it is 0, and if it is 0, it will progress to Step S1510, otherwise, progresses 
to Step S1512. At Step S1510, the content of a receive buffer is set as RD0, and it progresses to Step S1511. 
[0078] At Step S1511, based on the received data RD 0, this communication distinguishes a number of bytes from the 
data of Table 3, RIMAX is set up according to the maximum byte count, and it progresses to Step S1523. 
[0079] From Step S1512, the optical-communication data transmitted from the transmitter are set as RD6 from RD1 in 
S1522. 

[0080] Operation which sets 1 to the luminescence permission flag after judgment processing of whether the optical 
communication of Step S1523 to the step S1527 was completed and an optical-communication end is the same as S523 
from Step S519 of the 1st operation form. And at Step S1528, RI=RI +1 is performed for the preparation which receives 
the next communication. This step S1528 is equivalent to Step S524 of the 1st operation form. 

[0081] The luminescence mode of manual luminescence and multi-luminescence can be set as a receiver by wireless from 
a transmitter, and a receiver can be made to emit light with this operation gestalt according to setting mode, as explained 
above. Moreover, it becomes possible to change the amount of luminescence of an optical-communication pulse with 
luminescence mode or the number of receivers (the number of luminescence LGTs) which emits light. 
[0082] (The 3rd operation gestalt) Next, the 3rd operation gestalt of this invention is explained. In addition, both the 
composition of the transmitter in this operation gestalt and a receiver is the same as a 1st and 2 operation gestalt. 
Moreover, the flow of the transmitter microcomputer 109 of operation is the same as the 2nd operation gestalt except a 
setup of the DA converter of Step S106 of drawing 1 . 

[0083] Hereafter, set operation of DA of Step S106 is explained using drawing 10 . By step S106J, 0 is first set to OB 
showing the total of a transmission bit, the variable BI showing what bit it is, and the variable I showing what byte. 
[0084] Next, DI (0 <=K=IMAX) is set to the register of the transmitter microcomputer 109 by step S106.2. Next, the left 
shift of the register is carried out by step S106.3. Then, if the bit extruded by carrying out the left shift of the register by 
step S106.4 is 1, it will progress to step S106.5, and if it is 0, it will progress to step S106J3. 

[0085] Step S In 106.5, QB=QB +1 is performed and it progresses to step S106.6. And in step SI 06.6, in order to 
distinguish whether the left shift finished by 1 byte, it distinguishes whether it is BI=7, if it is 7, it will progress to step 
S106_8, otherwise, it progresses to step S106.7. Step S In 106.7, BI=BI +1 is performed and it progresses to step S106_3. 
[0086] Step S In 106_8, in order to distinguish whether ail the bits of transmit data were counted, it distinguishes whether 
it is KIMAX, if it is KIMAX, it will progress to step S106_9, and if it is I>=IMAX, it will progress to step S1 06.10. Step S In 
106.9, 1=1 +1 is performed and it progresses step S106.2. On the other hand, in step S1 06.10, the output value to DA 
converter 114 corresponding to the optical-communication total bit QB is determined from Table 6. 
[0087] 
[Table 6] 
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[0088] It becomes possible to change the charge voltage which can emit light by the above according to the total number 
of times of communication pulse luminescence by the number (the number of luminescence LGTs) and luminescence 
mode of the receiver to control which were set up. 

[0089] In addition, although the output value to DA converter 114 was determined for every total number of times of 
communication pulse luminescence in Table 6, as shown in Table 7, you may determine the output value to DA converter 
114 for every range of the total number of times of communication pulse luminescence. 
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[0091] (The 4th operation gestalt) Next the 4th operation gestalt of this invention is explained. In addition, both the 
composition of the transmitter in this operation gestalt and a receiver is the same as the 1st operation gestalt. However, 
the setting portion of DA of Step S106 in the flow of the transmitter microcomputer 109 of operation differs from the 1st 
operation gestalt. 

[0092] At Step SI 06 of this operation gestalt, the data of the luminescence intensity set to DA converter 114 from the 
receiver microcomputer 109 are outputted according to IMAX set at Step S104 according to Table 8, and the main 
capacitor voltage (VMC) read at Step S105. In DA converter 114, the voltage according to the data which received is 
outputted to the noninverting input of a comparator 116. For example, A8H will be set to DA converter 1 14 if it is 
VMC=310V (300 V<=VMC<315V) with two LGTs (IMAX=2). 
!0093] 
[Table 8] 
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[0094] In addition, operation of a receiver is the same as the 1st operation gestalt except replacing with Table 1 and 
following Table 8. 

[0095] (The 5th operation gestalt) Next the 5th operation gestalt of this invention is explained. In addition, both the 
composition of the transmitter in this operation gestalt and a receiver is the same as the 2nd operation gestalt However, 
the setting portion of DA of Step SI 06 in the flow of the transmitter microcomputer 109 of operation differs from the 2nd 
operation gestalt 

[0096] At Step S106, the data of the luminescence intensity set to DA converter 114 from the transmitter microcomputer 
109 are outputted according to the main capacitor voltage (VMC) read at IMAX and Step S105 which were set at the 
luminescence mode of manual luminescence set up at Step S103 according to Table 9, or multi-luminescence, and Step 
S104. In DA converter 114, the voltage according to the data which received is outputted to the noninverting input of a 
comparator 116. For example, 88H will be set to DA converter 114 if it is VMC=310V (300 V<=VMC<315V) with multi- 
luminescence and two LGTs. 
[0097] 
[Table 9] 
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[0098] In addition, operation of a receiver is the same as the 2nd operation gestalt except replacing with Table 3 and 
following Table 9. 

[0099] (The 6th operation gestalt) Next the 6th operation gestalt of this invention is explained. In addition, both the 
composition of the transmitter in this operation gestalt and a receiver is the same as the 3rd operation gestalt However, 
the setting portion of DA of step S106J0 in the flow of the transmitter microcomputer 109 of operation differs from the 
3rd operation gestalt 

[0100] Step S In 106.10, the value corresponding to the main capacitor voltage (VMC) and the optical-communication 
total bit QB which were read at Step S105 according to Table 10 is set to DA converter 114 from the transmitter 
microcomputer 109. 
[0101] 
[Table 10] 
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[0102] In addition, operation of a receiver is the same as the 3rd operation gestalt. 

[0103] Moreover, although the output value to DA converter 1 14 was determined for every total number of times of 
communication pulse luminescence in Table 10, as shown in Table 11, you may determine the output value to DA 
converter 114 for every range of the total number of times of communication pulse luminescence. 
[0104] 
[Table 11] 
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[0105] (The 7th operation gestalt) Next, the 7th operation gestalt of this invention is explained. As shown in drawing: 14 , 
this operation gestalt consists of timers with which the amount control means of luminescence of a transmitter control 
the output time (TP) of the actuating signal to the luminescence control means of the transmitter microcomputer 1109, 
and differs from the 1st operation gestalt in that the output terminal (STSP) of the transmitter microcomputer 1 109 is 
connected to the direct luminescence control means 1106. 

[0106] Hereafter, the difference in operation of a transmitter is explained using the flow of drawing 15 . As a difference 
with the 1st operation gestalt in Step S1 104, according to the read number of luminescence LGTs in Step S1103, IMAX 
and transmit data DO are set from Table 12, and the amount transmit data of luminescence (D1 - DIMAX) set up from 
Table 12 is set. 
[0107] 
[Table 12] 
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[0108] And TP in the case of making 1 communication pulse according to IMAX set up instead of the setup of DA of Step 
SI 06 in Step S1104 in Step S1106 emit light is set up from Table 12. 

[0109] Although other operation of a transmitter is almost the same as the 1st operation gestalt, it differs in operation of 
1-bit luminescence processing of Step S304 of drawing 4 . Hereafter, operation of this 1-bit luminescence processing is 
explained in accordance with the flow of drawing 16 . 

[01 10] <Luminescence processing of step S304:1 btt> If it starts at Step S2001, the output terminal STSP of the 
transmitter microcomputer 1109 will be set to High at Step S2002. This is inputted into the luminescence control means 
106, and the luminescence control means 1106 form the electric discharge loop of the cathode of the anode plate 1103 of 
the main capacitor, the discharge tube 1105, the luminescence control means 1106, and the main capacitor 1103. 
[0111] Next, the transmitter microcomputer 1109 sets an output terminal TRI to High, operates a trigger circuit 1104. 
excites the discharge tube 1105, and makes luminescence start at Step S2003. The 1-bit luminescence time timer of the 
transmitter microcomputer 1109 is simultaneously started at Step S2004. 

[0112] And at Step S2005, this distinction is repeated until it distinguishes whether it is timer >=TP of the 1-bit optical 
communication of the transmitter microcomputer 1109, it will progress to Step S2006 if that is right, otherwise, it is set to 
timer >=TP. 

[0113] At Step S2006, the luminescence control means 1106 intercept the electric discharge loop of the cathode of the 
anode plate 1103 of the main capacitor, the discharge tube 1105, the luminescence control means 1106, and the main 
capacitor 1103 by setting the output terminal STSP of the transmitter microcomputer 1109 to Low. In this, luminescence 
of 1-bit transmission stops. 

[01 14] At Step S2007, the transmitter microcomputer 1 109 sets an output terminal TRI to Low, and progresses to Step 
S2008. And at Step S2008, 1-bit luminescence processing is finished and it progresses to Step S305 of drawing 4 . 
[01 15] In addition, operation of a receiver is the same as the 1st operation gestalt 

[01 16] Although optical communication becomes possible from a transmitter to a receiver by the above, since the amount 
control means of luminescence consist of timers which control the output time (TP) of the actuating signal to the 
luminescence control means of the transmitter microcomputer 1109 of drawing 1 4 , compared with the thing of the 1st 
operation gestalt, a circuit can be constituted cheaply. 
[0117] 

[Effect of the Invention] Since the charge voltage of the case where there are many amounts of transmission, or the 
capacitor for flash luminescence is made to make the amount of flash luminescence of a transmitter small at the low case 
according to this invention as upper-explained, it becomes possible to make energy required for transmission small, and 
the luminescence omission (leakage in transmitting) by capacitor voltage falling too much in the midst of transmission can 
be prevented. Moreover, by this, even when there are many amounts of transmission, it is not necessary to make high 
voltage of a capacitor for which light can be emitted more than required, and capacitor charge time to the voltage for 
which light can be emitted can be shortened. Therefore, it becomes possible to shorten the charge latency time at the 
time of continuation luminescence. Furthermore, the optimal amount of transmitter side luminescence can be determined 
from the amount of transmission, and capacitor charge voltage. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the composition of the transmitter and receiver which constitute the flash control 
system which is the 1st operation gestalt of this invention. 

[Drawing 2] It is a flow chart showing operation of the above-mentioned transmitter. 

[Drawing 3] It is a flow chart showing optical-communication operation of the above-mentioned transmitter. 
[Drawing 4] It is a flow chart showing 1 byte of optical-communication operation of the above-mentioned transmitter. 
[Drawing 5] It is a flow chart showing operation of the above-mentioned receiver. 

[Drawing 6] It is a flow chart showing optical-communication reception operation of the above-mentioned receiver. 
[Drawing 7] It is a flow chart showing optical-communication operation of the transmitter of the 2nd operation gestalt of 
this invention. 

[Drawing 8] It is a flow chart showing operation of the receiver of the above-mentioned 2nd operation gestalt. 

[Drawing 9] It is a flow chart showing optical-communication reception operation of the receiver of the above-mentioned 

2nd operation gestalt. 

[Drawing 10] It is a flow chart showing setting operation of DA_OUT of the transmitter which constitutes the flash control 
system which is the 3rd operation form of this invention. 

[Drawing 1 1] It is drawing showing the wave of each part at the time of 1 byte of communication of the transmitter of the 
above 1st - the 3rd operation form, and a receiver. 

[Drawing 12] After receiving the time of communication of the receiver of the above 1st - the 3rd operation form, it is 
drawing showing the wave of each part to luminescence. 

[Drawing 1 3] It is the detail drawing of the composition of the optical-communication receiving means of the receiver of 
the above 1st - the 3rd operation form. 

[Drawing 14] It is drawing showing the composition of the transmitter which constitutes the flash control system which is 
the 7th operation form of this invention. 

[Drawing 1 5] It is a flow chart showing operation of the transmitter of the above-mentioned 7th operation form. 
[Drawing 1 6] It is a flow chart showing 1-bit luminescence operation of the transmitter of the above-mentioned 7th 
operation form. 
[Description of Notations] 
103. 503, 1103 Main capacitor 
105, 505, 1105 Discharge tube 

111 1111 Light Emitting Diode for the completion display of charge 
116,511 Comparator 
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